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A water heater has a reservoir (2) with a cold water supply 
inlet (4). A baffle (6) divides the reservoir (2) from a smaller heating 
chamber (8) containing a heating element (10) and a hot water outlet 
(14). The baffle has orificies (18. 20) for fluid communication 
between reservoir (2) and chamber (8). The arrangement enables 
discrete aliquots of hot water to be drawn off at irregular intervals 
quickly, such as may be employed in beverage dispensing machines. 
Also described is a novel valve (24) for use in the water heater. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


Prance 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


OA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GB 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


DB 


Baitados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turicmenistan 


BF 


BuHcina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Ttinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


brael 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


luly 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People*s 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






D£ 


Gcmiany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 98/31266 



PCT/GB98/00122 



1 

WATER HEATER 

This invention relates to water heaters, and particularly to hot water dispensers 
which are designed to dispense discrete aliquots of hot water at irregular 
intervals, such as in beverage dispensing machines. 

One problem with beverage dispensing machines is to ensure that 
adequately hot water (for preparing a beverage) is available quickly on demand. 
Obviously one can provide a very large reservoir of hot water and/or a water 
heater of high thermal energy, but these are wasteful of space and uneconomic. 

The present invention provides a hot water dispenser, as specified in the 
claims, which is particularly adapted for use in a beverage dispensing machine 
to provide discrete aliquots of hot water on demand quickly. 

The invention also provides a novel valve as specified in the claims and 
which can be used in the hot water dispenser of the invention. 

The invention employs a water reservoir to receive cold water, divided from 
a heating chamber to dispense hot water. The reservoir and chamber are 
divided by, for example, a baffle with one or more orifices for fluid 
communication. The baffle can be a wall in a container dividing the chamber 
from the reservoir, but this is not essential. The baffle could, for example, be in 
the form of an inverted cup within a larger container, so that the lower end of the 
chamber would be open to the reservoir of (colder) water. 

Prefen-ed features of the invention will now be described, by way of 
example, with reference to the accompanying drawings, in which:- 

Figure 1 is a cross-section of a hot water dispenser according to the 
invention. 

Figure 2 is a graph depicting results obtained from a dispenser suc|;^as 
shown in Figure 1 , 

Figure 3 is a cross-section of a steam valve, novel in itself, and which may 
be used in the water dispenser of the invention; and 

Figure 4 is an exploded perspective view of the steam valve of Figure 3, as 
viewed from below. 
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Referring to Figure 1 . the hot water dispenser comprises a main water 
reservoir 2 supplied from a cold water supply inlet 4. A baffle 6 divides the 
reservoir 2 from a smaller heating chamber 8. The latter is provided with an 
electrical heating element 10, a thermostat 12, and a hot water outlet 14 
controlled by a tap or valve 16. A pumped outlet supply is optional. The baffle 
6 is inclined obliquely relative to the horizontal plane and at a lower end has an 
orifice 18, and at an upper end has an orifice 20. Inclination is optional, but may 
assist water flow. 

The heater operates as follows. The reservoir is filled with cold water, 
which passes through the orifices 18, 20 to also fill the heating chamber 8. The 
heating element 10 is switched on and, under the control of the themiostat 12 
heats the water in the usual way. Because convection currents are constricted 
by the baffle 6, the body of water within the heating chamber 8 heats up faster 
than the water above the baffle, in reservoir 2. Given sufficient time, convection 
and conduction will cause the water in reservoir 2 to rise to the thennostatically 
controlled temperature, but it may be desirable to dispense a portion of hot 
water before this is achieved. 

If at any time hot water is required, for example to prepare a beverage, hot 
water is taken through the water outlet 14 and is replaced by colder water 
flowing through orifices 18,20 from reservoir 2. The heating chamber 8 tends to 
be supplied with water more through the lower orifice 18, since any steam or 
entrained air within chamber 8 tends to rise and escape through orifice 20 (note 
the dotted line adjacent orifice 20 to denote a small steam/air zone that may 
momentarily form in chamber 8). 

Because the volume of water that is initially heated within chamber 8 is 
" smaller than the volume held in reservoir 2, the water temperature in chamber 8 
rapidly recovers to the thermostatically-desired temperature. This enables 
further hot water to be taken from the heater quicker than if the heating element 
was situated in reservoir 2 without the baffle. This is of considerable advantage 
when quantities of hot water are being consumed in small, discrete aliquots 
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such as in a beverage dispensing machine. 

Figure 2 shows the results of using an apparatus according to Figure 1 , with 
a reservoir 2 of approximately 1 litre capacity, and a heating chamber 8 capacity 
of approximately 200ml. Starting with the heater filled with water at ambient 
temperature, it will be seen that, once the heating element is switched on, the 
water within the chamber 8, below baffle 6, rises to about 95'C in about 80 
seconds, whereas the water in the resen^oir requires just under 400 seconds. 

Referring now to Figures 3 and 4, the steam valve may be used in the 
dispenser of Figure 1 , except that baffle 6 is replaced by a dome-shaped baffle 
22, and vents 18,20 are replaced by steam valve 24. 

The steam valve includes a housing 26 formed as a cup-shaped depression 
28 in baffle 22. The cup-shaped depression has 3 wide cut-out slots 30 best 
seen in Figure 4. Also fonning part of the valve is a vertically-moveable valve 
member 32. 

The valve member 32 includes a silicon rubber sealing ring 34 which 
normally sits on a shoulder 36 formed by the rim of cup-shaped depression 28. 
Sealing ring 34 is fixed to the body of member 32, which body consists of a top 
plate 38 and six downwardly-depending splines 40. Three of the splines 40 
have a cut-out 42, providing a shoulder 44, and a cut-out 46. 

In use, the valve member 32 is inserted downwardly into tiie cup-shaped 
depression 28. The shoulders 44 of the splines 40 extending outwardly further 
than the radial distance of the depression 28, but can be flexed and depressed 
inwardly because of the presence of cut-outs 46. The shoulders thus "click" into 
depression 28. With the valve closed, the sealing ring 34 sits on shoulder 36, 
sealing reservoir 2 and chamber 8 from one another. 

As steam is generated in chamber 8, the steam enters the inside of 
depression 28 through slots 30. The increase in pressure forces valve member 
32 upwardly, lifting ring 34 off shoulder 36. This allows steam to escape into 
reservoir 2, which in turn heats the water therein. Whilst member 32 is in the 
lifted position, water can also run into the chamber 8 through the valve, in the 



wo 98/31266 



FCT/GB98/00122 



4 

reverse direction to the steam, to replenish water in chamber 8. 

The extent of upward movement of the member 32 is limited, as the 
shoulders 44 will come to rest against the lower surface 48 of the baffle 22 in 
the region of slots 30. 

When the steam has escaped into reservoir 2 and the pressure between the 
latter and chamber 8 equalises, the member 32 drops back downwardly to 
return ring 34 onto shoulder 36. resealing reservoir 2 and chamber 8 from one 
another. 
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Claims:- 

1 . A hot water dispenser having a water reservoir and a heating chamber 
divided therefrom, the reservoir having a cold water inlet port and the heating 
chamber having a hot water outlet port and being provided with means for 
heating water within the chamber, the reservoir and chamber being In fluid 
communication so that water and/or steam/gas can flow between them. 

2. A dispenser according to claim 1 in which the chamber is below the 
reservoir and cold water flows from the reservoir to the chamber by gravity. 

3. A dispenser according to claim 1 or 2 in which the chamber and reservoir 
are divided from one another by a baffle. 

4. A dispenser according to claim 3 in which the baffle comprises a wall 
extending across and between vertical walls of a container. 

5. A dispenser according to claim 4 in which the baffle is disposed obliquely 
relative to the horizontal plane and is provided with at least one orifice providing 
said fluid connection between the reservoir and chamber. 

6. A dispenser according to claim 5 wherein the baffle is provided with an 
upper orifice and a lower orifice. 

7. A valve comprising a housing having a cup-shaped depression and a 
valve member situated in the depression: 

the depression being provided with one or more orifices; and 
the valve member having a resilient sealing ring which rests, when the valve 
is closed, on a shoulder formed by the upper edge of the depression, and one or 
more downwardly-depending splines received in the depression, at least one 
spline having stop means to limit travel of the valve member vertically-upwardly 
when the valve is opened. 

8. A valve according to claim 7 wherein the valve member has a top plate to 
which the sealing ring is attached and from which the one or more splines 
depend. 

9. A valve according to claim 7 or 8 wherein the stop means comprises a 
shoulder on at least one spline, which shoulder contacts the lower surface of the 
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rim of the cup-shaped depression when the valve is open. 

1 0. A hot water dispenser according to claim 4 wherein a valve as claimed 
in any of claims 7 to 9 is fitted within the baffle wall. 

5 
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FIG, 2 
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